Experiment
The effective 355 nm pulse length is determined from the cross-correlation with the mid-IR pulse in a Ge plate (shown in Fig. S1 ). The data is fitted with a gaussian function (see curve) from which we obtain a full-width half-maximum (FWHM) of 3.6 ± 0.4 ns for the pump pulse. Delay (ns) Figure S1 The cross-correlation of the of the mid-IR probe pulse and 355 nm pump pulse fitted with a gaussian function.
There are several considerations that need to be made in order to obtain the necessary signal strength and longevity. The concentration of ni station, whether it is part of a bare thread or rotaxane, affects the rates of radical anion creation and recombination. Both the reduction of the ni station by DABCO and the recombination of the ni •− with the DABCO •+ are bimolecular processes. The former, however, is observed to be pseudo-first order because of the excess of DABCO (× 100) used in the experiment. Increasing the concentration of the electron donor will result in an increased concentration of ni •− station after 355 nm excitation. However, the rate at which the ni •− recombines will also increase. The concentration of the rotaxane also has bearing on the concentration of ni •− formed. One would expect that at high rotaxane concentrations, more ni •− would be formed after 355 nm excitation. However, if the concentration of rotaxane is sufficiently high that the chance of two rotaxanes in the triplet state come into contact with one another is no longer negligible, triplet-triplet annihilation occurs. This leads to a lower concentration of ni •− and consequently less signal in our pump-probe experiments. CD 3 CN has very little absorption in the region of interest, thus allowing for a 10 mm sample cell path length. We were therefore able to measure on solutions with a rotaxane concentration as low as 10 −4 M.
In our previous study, 1 we use a bi-exponential function to perform a global least-squares fit of the normalized temporal evolution of peaks 5, 11, 15, 16, and 17. The reduction of the ni by DABCO is a 2 nd order reaction. However, due to the large excess of DABCO compared to the rotaxane, we can approximate the reduction with an exponential function. By normalizing on the intensity of peak 1, we significantly limited the delay range we could use for data analysis. As the signal decreases in time due to recombination, the normalization introduces increasing quantities of extra noise. The signal measured at delays ≥ 3000 ns is useless when using this method. 
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